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CLAIMS 

1. A polarizer, including at least om^irefringent layer, characterized in that at least one 
birefringent layer is the anisotropf^lV absorbing one and has at least one refraction 
index that grows as the polarized ligf^t w avelength increases. 

2. The polarizer according to claim I, characterized in that at least one birefringent 
anW) tropically absorbing layer has at least one refraction index that is directly 
propottional to the polarized light wavelength. 

3. The polarizer according to '^claim 1, characterized in that at least one birefringent 
anisotropicklly absorbing layer has a thickness, whereat the interference extremum at 
output of theVolarizer is realized for at least one linearly-polarized light component. 

4. The polarizer Recording to claim 3, characterized in that thickness of at least one 
birefringent anisota-opically absorbing layer satisfies the condition of obtaining, at 
output of the polarizer, the interference minimum for one linearly-polarized light 
component and the interference maximum for other orthogonal linearly-polarized light 
component. \ 

5. The polarizer according t\ claim 1, characterized in further comprising at least one 
optically isotropic layer, w^ose refraction index coincides with, or maximally 
proximate to one of indices of th\ birefringent layer. 

■6. . The polarizer according to claim V characterized in further comprising at least one 
birefringent layer, one refraction inde^of whichjayer coincides with, or maximally 
proximate to one of indices of the birefriWent anisotropically absorbing layer, and the 
second refraction indices of the birefring^t layer and birefringent anisotropically 
absorbing layer differ from one another. \ 

7. The polarizer according to claim 1, characterize in that at least one birefringent 
anisotropically absorbing layer comprises at least tW) fragments of an unspecified 
shape, that differ from one another with respect of colouKand/or the polarization axis 
direction. \^ 

8. The polarizer according to claim 7, characterized in further comwising at least one 
birefringent anisotropically absorbing layer comprising at least two rragments of an 
unspecified shape that differ from one another with respect of colouKand/or the 
polarization axis direction. \. 




\9. The polarizer according to claim 8, characterized in that between two birefringent 
\ anisotropically absorbing layers said polarizer further comprises layers of transparent, 
^colourless or dyed materials. 

10. ^he polarizer according to claim 1, characterized in further comprising an orienting 
layersibrmed of non-organic materials and/or different polymer materials, 

11. The Rolarizer according to claim 1, characterized in further comprising a light- 
reflectingJayer. 

12. The polarizer according to blaim 11, characterized in that the light-retlected layer is 
metallic. 

13. The polarizer ^according to claim I, characterized in that at least one birefringent 
anisotropically absorbing layer is formed on surface of a substrate. 

14. The polarizer according to claim 13, characterized in that said polarizer as the 
substrate, comprises a birefringent plate or film, at least one birefringent anisotropically 
absorbing layer being formed at angle of 45*^ to the main optical axis of said plate or 
film. \ 

15. A polarizer, including: \ 

• a polarizing means for dividing a plurality of non-polarized light beams, constituting the 
light incident on the polarizer, into theSsame plurality of identical pairs of differently 
polarized light beams, and \ . — 

^^ means for changing polarization of at least one-plurality of the identically polarized - 
light beams comprised by said plurality of pairs cr^differently polarized light beams, the 
polarizing means being implemented in the form oPfocusing optical elements optically 
registered with the means for changing polarization^ and comprising at least one 
birefringent layer adjacent to at least one optically isotrop^ layer, characterized in that 
at least one birefringent layer is the anisotropically absorbing one and has at least one 
refraction index that grows as the polarized light wavelength incr^ses. 

16. The polarizer according to claim 15, characterized in that at lehst one birefringent 
anisotropically absorbing layer is implemented in the form of a set ofyplume or phase 
lenses. \ 

17. The polarizer according to claim 15, characterized in that the focusing optical 
element is implemented in the form of a zone plate. \ 
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Is. The polarizer according to claim 17, characterized in that the zone plate is 
implemented in the form of an amplitude zone plate, even zones of which comprise at 
least one birefringent anisotropically absorbing layer adjacent to at least one optically 
isotropic layer, and the odd zones are made of the optically isotropic material. 

19. The\ polarizer according to claim 17, characterized in that the zone plate is 
implernfented in the form of a phase zone plate, at least one refraction index of which 
phase zone plate changing along at least one of directions according to a certain rule, 
including inva non-monotonic manner. 

20. The polarizer according to claim 15; characterized in that the means for changing 
polarization comprises a sectioned translucent birefringent anisotropically absorbing 
layer having at least one refraction index that grows as the polarized light wavelength 
increases. \ 

21. The polarizer accorobng to any one of claims 15-20, characterized in that the means 
for changing polarization\s implemented in the form of a sectioned translucent half- 
wave birefringent plate or layer having sections disposed in focuses or outside focuses 
of the focusing optical elements. 

22. The polarizer according to anyXHie of claims 15-20, characterized in that the means 
for changing polarization is implemented in the form of a sectioned translucent 
birefringent plate having sections in tWs form of quarter-wave plates disposed outside 
focuses of the focusing optical elements, aiKi sections in the form of plates determining 
a phase difference between the ordinary and extraordinary rays, which phase difference 
differs by n from the phase difference determined by said sections in the form of 
quarter-wave plates disposed in focuses of the focusing optical elements. 

23. The polarizer according to any one of claims 1 5-20\characterized in that the means 
for changing polarization is implemented in the forrtv of a sectioned translucent 
polymerized planar layer of a liquid crystal having the twislKstructure, with rotation of 
the optical axis of the liquid crystal within thickness of said layer at angle of 90*", with 
sections disposed in focuses or outside focuses of the focusing opt^al elements. 

24. The polarizer according to any one. of claims 15-20, characterizedun that the means 
for changing polarization is implemented in the form of sectioKpd translucent 
achromatic birefringent plate. \ 
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25. A polarizer, including means for converting an incoming non-polarized light into a 
plurality of identical light beams, a polarizing means for dividing non-polarized light 
bfeams into polarized passing and reflected light beams having different polarizations, 
ana. a means for changing polarization and direction of the light beams reflected from 
the pMarizing means, characterized in that said polarizer is implemented in the form of 
at leasKone film of plate, whereon applied are said means, the polarizing means 
comprisiiTg at least one birefringent anisotropically absorbing layer having at least one 
refraction index that grows asithe polarized light wavelength increases, or a birefringent 
layer having the constant, across the layer thickness, directions of the optical axes, or a 
birefringent layW having optical axes that change across the layer thickness according 
to a certain rule. \ 

26. The polarizer according to claim 25, characterized in that the means for changing 
polarization and direction of the reflected light beams has a sectioned metallic mirror, 

27. The polarizer according to any one of claims 25-26, characterized in that the 
polarizing means comprises\at least one birefringent anisotropically absorbing layer or 
birefringent layer having thexconstant, across the layer thickness, directions of the 
optical axes, and comprising a qiuarter-wave plate upstream of the sectioned metallic 
mirror \ 

28. The polarizer according to any oneSof claims 25-26, characterized in comprising at 
least one layer of a cholesteric liquid coital as at least one birefringent layer having 
directions of the optical axes that changexacross the layer thickness according to a 
certain rule. \ 

29. The polarizer according to claims 28, characterized in that at least one layer of a 
cholesteric liquid crystal is made of a polymer cholesWic liquid crystal. 

30. The polarizer according to claim 28, characterized ni that at least one layer of a 
cholesteric liquid crystal has, across the thickness, a gradi^t of the cholesteric spiral 
pitch and, as the result, has the spectrum width of the light sel^tive reflection band of 
not less than 100 nm. \ 

31. The polarizer according to claim 2.8, characterized in comprising ar4east three layers 
of cholesteric liquid crystals having the light selective reflection bands in ttn-ee different 
spectrum ranges. \ 
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3 a The polarizer according to any one of claims 25-26, characterized in that the means 
rbr converting the incoming non-polarized light is implemented in the form of a system 
ofVnicrolenses or microprisms focusing the light beams coming out of them in the 
direction towards interior of the polarizer. 

33. The polarizer according to claims 32, characterized in that the system of microlenses 
is implemented in the form of positive cylindrical microlenses that completely cover the 
surface of me polarizer 

34. The polari^^er according to fclaim 26, characterized in that on a first surface of a film 
or plate it conrprises a system of microlenses and a sectioned metallic mirror optically 
registered with s^id system of microlenses, and on a second surface of a film or plate it 
comprises at least (me layer of a cholesteric liquid crystal. 

35. The polarizer according to claim 26, characterized in that on the first surface of a film 
or plate it comprises k system of microlenses, a sectioned metallic mirror optically 
registered with said systerh of microlenses, and a quarter-wave plate, and on the second 
surface it comprises at least one birefringent anisotropically absorbing layer or 
birefringent layer having the\onstant, across the layer thickness, directions of the 
optical axes. \ 

36. The polarizer according to claim 26, characterized in that on the first surface of a film 
or plate it comprises a sectioned metalHc mirror, and on the second surface of a film or 
plate sequentially applied are a system ofvmicrolenses optically registered with sections 
of the metallic mirror, and at least one layer\>f a cholesteric liquid crystal. 

37. The polarizer according to claim 26, characterized in that on the first surface of a film 
or plate it comprises a sectioned metallic mirror\nd a quarter-wave plate, and on the 
second surface of a film or plate sequentially applied are a system of microlenses 
optically registered with sections of the metallic mirror, and at least one birefringent 
anisotropically absorbing layer or birefringent layer having^e constant, acrpss the layer 
thickness, directions of the optical axes. \ 

38. The polarizer according to claim 26, characterized in con^rising at least two 
laminated films or plates, on the external surface of a first film or plhte applied is a first 
system of microlenses, on the internal surface of a first or second filnr^or plate applied 
is a sectioned metallic mirror, and on the external surface of the seconchfilm or plate 
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additionally applied are a second system of microlenses optically registered with 
sec\ions of the metallic mirror and with the first system of microlenses, and at least one 
layeKof a cholesteric liquid crystal. 

39. The iiolarizer according to claim 26, characterized in comprising at least two 
laminatek films or plates, on the external surface of the first film or plate applied is the 
first systemyof microlenses, on the internal surface of the first or second film or plate 
applied are the sectioned metallic mirror and the quarter-wave plate, on the external 
surface of the\econd film or plate additionally applied are the second system of 
microlenses opticklly registered with sections of the metallic mirror and with the first 
system of microlen^s, and at least one birefringent anisotropically absorbing layer or 
birefringent layer havmg the constant, across the layer thickness, directions of the 
optical axes. \ 

40. The polarizer accordingVto claim 26, characterized in comprising at least two 
laminated films or plates, onYhe external surface of the first film or plate applied is a 
system of microprisms, on the\intemal surface of the first or second film or plate 
applied is a sectioned metallic\mirror optically registered with the system of 
microprisms, on the external surface of the second film or plate applied are is one layer 
of a cholesteric liquid crystal \ 

41. The polarizer according to claim 26, \haracterized in comprising at least two 
' laminated films or plates, on the external sunfece of the first film or plate applied is a 

system of microprisms, on the internal surface^f "the first film or plate sequentially 
applied are the sectioned metallic mirror opticaily registered with the system of 
microprisms, a quarter- wave plate, on the external surface of the second film or plate 
applied is at least one birefringent anisotropically absorBmg layer or birefringent layer 
having the constant, across the layer thickness, directions ofShe optical axes. 

42. The polarizer according to any one of claims 15-20, 25, 35, 3i7, 39, 41, characterized 
in that at least one birefringent anisotropically absorbing layer has at least one 
refraction index that is directly proportional to the polarized light wavelength. 

43. The polarizer according to any one of claims 15-20, 25, 35, 37, 39, 4J, characterized 
in that at least one birefringent anisotropically absorbing layer has the thidmess whereat 
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realized is the interference extremum at output of the polarizer at least for one light 
linearly-polarized component. 

44. The\polarizer according to claim 43, characterized in that thickness of at least one 
birefringent anisotropically absorbing layer satisfies the condition of obtaining, at 
output oPsthe polarizer, the interference minimum for one linearly-polarized light 
component and the interference maximum for the other orthogonal linearly-polarized 
light component. 

45. The polarizer according to any one of claims 15-20, 25, 35, 37, 39, 41, characterized 
in that the polarizinXmeans comprises at least two layers, of which layers at least one of 
them is a birefringenVanisotropically absorbing layer, and the other is an optically 
isotropic layer, whose refraction index coincides with, or maximally proximate to one 
of indices of the birefringenKlayer. 

46. The polarizer according to a^ one of claims 15-20, 25, 35, 37, 39, 41, characterized 
in that the polarizing means comprises at least two birefringent layers, of which layers 
one of them is the anisotropically absorbing layer, one refraction index of which layer 
coincides with, or maximally proximate to one of indices of the birefringent layer, and 
the second refraction indices of the birefringent layer and birefringent anisotropically 
absorbing layer ditTer from one another. \ 

47. The polarizer according to any one of clailns 15-20, 25, 35, 37, 39, 41, characterized 
in that at least one birefringent anisotropically absorbing layer is formed: 

• of at least one organic salt of a dichroic anionic dye having general formula: 
{Chromogene} - (XO"M'*")„, where Chromogene is a ^e chromophore system; X = CO, 
SO2, OSO2, OPO(O'M^); M = RR NH2; RR^R >JH; RrV^R^N; RR R^'^P, when R, R\ 
R \ R^ = CH3, CIC2H4., C2H5, C3H7, C4H9, C6H5CH2, suB^ituted phenyl or heteroaryl; 
YH-(CH2-CH2Y)^-CH2CH2, Y =0, or NH, m-0-5; N-aikylpyridinium cation, N- 
alkylchinolinium cation, N-alkylimidazolinium cation, N-alkylthi^zolinium cation, etc.; n 
= 1-7; \ 

• or of at least one asymmetric mixed salt of a dichroic anionic dye wrth different cations 
of general formula: \ 

(M,\0"X^-U[M/OX'-(CH2)p-Z-|g{Chromogene}[-Z>(CH2)p-XO-lvr] 

where: \ 
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CWomogene is a dye chromore system; Z =S02NH, SOi, CONH, CO, O, S, NH, CH2; p = 
I -\o; f = 0-9; g = 0-9; n = 0-9, m = 0-9, n+f = 1-10: m+g = 1-10; X, X' = CO, SO., OSO2, 
POCOTM"^); M 9^ M|M, Mi = H; non-organic cation of the following type: NH4, Li, Na, K, 
Cs, Ma, Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RHN3, RR'NHi, 
RR'R' W; RR'R"R*N; RR'R"'R*P, where R,R\ R' , R* = alky! or substituted alkyl of 
the tblloA^g type: CHj CIC2H4, HOC2FI4, C2H5, C3H7, C4H9, C6H5CH2, substituted phenyl 
or heteroaryL YH-(CH2-CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation 
of the followVg type N-alkylpyridinium, N-alkylchinolinium, N-alkyliinidazolinium, N- 
alkythiazoliniurrl etc. ; 

• or of at least one associate of a dichroic anionic dye with surface-active cation and/or 
amphoteric surfactant of general formula: 

(M^O X -)„,[]VrO X'-0CH2)p-Z-]g {Chromogene} [-Z-(CH2)p-XO"SURlf (XO SUR)„, 
where 

Chromogene is a dye chromophore system; Z=S02NH, SO2, CONH, CO, O, S, NH, CH2; 
p = 1 - 10; f = 0-4; g =0-9; n^ 0-4, m = 0-9, n+f = 1-4; m+g = 0-10; X, X' = CO, SO2, 
OSO2, POCO'M"^); M = H; non-Wganic cation of the following type: NH,, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co, etc.; oWanic cation of the following type: RHN3, RR'NH2, 
RR'R 'NH; RR R"R*N; RR'R''R*ES. where R,R", R \ R* = alkyl or substituted alkyl of 
the following type: CHj CIC2H4, HOC2IH4, C2H5 - C10H21, C6H5CH2, substituted phenyl or . 
heteroaryl, YH-(CH2-CH2Y)k-CH2CH2-, yV O, or NH, k = 0-10; heteroaromatic cation of 
the following type N-alkylpyridinium, N-a^kylchinofmium, N-alkylimidazolinium, N- 
alkyhhiazolinium, etc.; fC'SUR'', SUR = KSUR^ K'SUR\ AmSUR, where: KSUR* and 
K'SUR"^ are surface-active cations, AmSUR is amplK)teric surfactant; 

• or of at least one associate of a dichroic cationic dye with a surface-active anion and/or 
an amphoteric surface-active dye of general formula: \ 

(M^O'X-)™ [M*O X'-(CH2)p-Z-|g {Chromogene*} SUR,\here Chromogene is a dye 
chromophore system; Z =S02NH, SO2, CONH, CO, O, S, NH, SH2; p = I-IO; g = 0 -1; m 
= 0-1; m+g=l; X = CO, SO2, OSO2, PO(0'M*); M = H; nonWganic cation of the 
following type: NH4, Li, Na, K. Cs, Mg, Ca, Ba, Fe, Ni, Co, etc.; oiWiic cation of the 
following type: RNHj RR'NH2; RR R "NH; RR R"R*N; RR'R"'R*P, wh^e R, R\ R'\ 
R* = alkyl or substituted alkyl of the following type: CHj, CIC2H4, HOQH4, C2H5 - 
C10H21. C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2-CH2Y)k-CH2CH2, Y^ O, or 
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NH, k = 0-10; heteroaromatic cation of the following type: N-alkylpyridinium, N- 
alW/lchinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; KSUR"" (surface-active 
catidti), SUR = ASUR\ AmSUR, where: ASUR" is surface active cation, AmSUR is 
amphoteric surfactant; 

• or at iWst of one associate of a dichroic cationic dye with a surface-active cation and/or 
amphoteric surfactant of general formula: 

{ChroaiogeAe}-[Z-(CH2)p - RR R^^ SUR|„, where Chromogene is a dye 

chromophore ^j^tem; Z - SO.NH, SO., CONH, CO, O, S, NH, CH.; p = MO; X = N, P; 
R, R , R^^ = alkyKor substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5, 
C3H7, SUR =ASUR., AmSUR, where: ASUR" is a surface-active anion, AmSUR is an 
amphoteric surfactant\n = 1-4; 

• or of at least one w^r-insoluble dichroic dye and/or a pigment that do not contain 
ionogenic or hydrophilioygroups; 

• or of at least one low-mol6cular thermotropic liquid-crystal substance being a dichroic 
dye or containing, as a coni^nent, a liquid-crystal and/or a dichroic dye other than 
liquid-crystal dye and vitrified iK this or other manner, for example after application of 
a layer by curing using ultraviolet mdiation; 

• or of at least on polymer material othe^han liquid-crystal one, with a controlled degree 

or of at least one polymer thermoptropicsliquid-crystal and/or non-liquid crystal - 
substance comprising solved in mass and/or ch^nically bonded wath a polymer chain 
dichroic dyes; \ 

• or at least of one dichroic dye capable of forming a lyohx)pic liquid-crystal phase; 

• or at least of one dichroic dye of the polymer structure; \ 

• or at least of one water-soluble organic dye capable of formink a stable lyotropic liquid- 
crystal phase of general formula {Chromogene} (SOjM)„, whens Chromogene is a dye 
chromophore system; M - a non-organic cation: and having thrckness not less than 
0.1 mem; \ 

• or of their mixes. \ 

47. The polarizer according to claim 46, characterized in that at least one dicKroic dye or 
pigment is selected from a series of dyes capable of forming a lyotropic liquid-crystal 
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phase, or of a series of dyes capable of forming a stable lyotropic liquid-crystal phase; 
or of a series of luminescent dyes; or of the direct dye class; or of the active dye class; 
or otNthe acid dye class; or of the series of sulfo-acids of polycyclic dyes; or of the type 
of polwiethyne, cyaninic, hemicyaninic dyes; or of the type of arylcarbonic dyes; or of 
the typeXof heterocyclyc derivatives of di- and triaryl methanes, or thiopyraninic, 
pyroninic, acrydinic, oxazininic, thiazinic, xanthenic, azinic dyes; or of the series of vat 
dyes; or of thXseries of dispersed dyes; or of the series of anthraquinonic dyes; or of the 
series of indigord dyes; or of the series of mono- or polyazocompounds; or of the series 
of perinonic dyeK or of the series of polycyclic compounds; or of the series of 
heterocyclic derivatiVes of anthrone; or of the series of metal complex compounds; or 
of the series of aromati\heterocyclic compounds or their mixes. 

48. The polarizer accordirvg to any one of claims 1-20, 25-26, 35, 37, 39, 41, 
characterized in that at least one birefringent anisotropically absorbing layer 
additionally comprises a modifrer, in capacity of which modifier used are hydrophilic or 
hydrophobic polymers of different types, including liquid- crystalline, silicon-organic 
polymers; and/or plasticizers and Varnishes, including silicon-organic and/or non- 
ionogenic surfactants. \ 

49. A liquid-crystal indicating element, comprising a layer of liquid crystal disposed 
between a first and second plates, at least one of which plates disposed are electrodes 

' and a polarizer, characterized in that at least one polarizer comprises at least one 
birefringent anisotropically absorbing layer haviW"at least one refi-action index that 
grows as the polarized light wavelength increases. \ 

50. The iiquid-crystai indicating element according to ciaim 49, characterized in that at 
least one birefringent anisotropically absorbing layer c\f at least one polarizer is 
implemented in the form of elements that differ from one anoriier with respect of values 
of phase delay and/or direction of the polarization axis. \ 

5 1 . The liquid-crystal indicating element according to claim 49,Vharacterized in that 
one polarizer comprises at least two birefringent anisotropically absorbing layers of 
different colours with mutually perpendicular directions of the polarizalsion axes, which 
layers are applied one over the other, or on at least on one intermedi^e layer that 
separates them, and on the other plate the polarizer comprises at least one Wefringent 
anisotropically absorbing layer of a grey colour having the direction of the polarization 
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a\es that coincides with direction of the polarization axis of one of the birefringent 
anrsotropically absorbing layers on the first plate. 

52. Th>£ liquid-crystal indicating element according to any one of claims 49-51, 
characterized in that it further comprises on one plate a diffusion-reflection layer, which 
layer siinultaneously serves as an electrode, and at least one birefringent anisotropically 
absorbing \ayer being disposed immediately on the reflecting layer or a dielectric sub- 
layer applied on the reflecting layer. 

53. The liquid-Crystal indicating element according to any one of claims 49-51, 
characterized in\hat at least one birefringent anisotropically- absorbing layer of at least 
one polarizer hasNat least one refraction index that is directly proportional to the 
polarized light wavelVigth. 

54. The liquid-crystal indicating element according to any one of claims 49-51, 
characterized in that at lea!^ one birefringent anisotropically absorbing layer of at least 
one polarizer has the thickn«s whereat realized is the interference extremum at output 
of the polarizer for at least one rknearly-polarized light component. 

55. The liquid-crystal indicating element according to claim 54, characterized in that 
thickness of at least one birefringent anisotropically absorbing layer of at least one 
polarizer satisfies the condition of obtandng, at output of the polarizer, the interference 
minimum for one linearly-polarized light component and the interference maximum for 
the other orthogonal linearly-polarized light component. 

56. The liquid-crystal indicating element accorcu«g to claim 54, characterized in that at 
least one polarizer comprises at least two layers, of which layers one is a birefiringent 
anisotropically absorbing layer, and the other is thte optically isotropic layer whose 
refraction index coincides with, or maximally proxinaate to one of indices of the 
birefringent layer. \ 

57. The liquid-crystal indicating element according to claim 5^ characterized in that at 
least one polarizer comprises at least two different birefring^t layers, of which 
birefringent layers at least one is the anisotropically absorbing one/mid one refraction 
index of which anisotropically absorbing layer coincides with, or maximally proximate 
to one of indices of the birefringent layer, and the second refraction indices of the 
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biiefringent layer and birefringent anisotropically absorbing layer are different from one 
another. 

58. Th\ liquid-crystal indicating element according to claim 54, characterized in that the 
polari^r additionally comprises at least one layer that at least partially reflects the light. 

59. The liVuid-crystal indicating element according to claim 58, characterized in that the 
light-reflecting layer is a metallic layer. 

60. The liqura-crystal indicating element, comprising a liquid crystal layer disposed 
between a n^st and second' plates, at least on one of which plates disposed are 
electrodes and \ polarizer, characterized in that at least one polarizer comprises: 

• a polarizing meatus for dividing a plurality of non-polarized light beams of the light 
incident on the polarizer into the same plurality of identical pairs of differently 
polarized light beamsV implemented in the form of focusing optical elements, each of 
which elements comprises at least one birefringent anisotropically absorbing layer 
having at least one refraction index that grows as the polarized light wavelength 
increases, adjacent to at leasVone optically isotropic layer; said polarizing means being 
optically registered with a means for changing polarization of at least one plurality of 
identically polarized light beamss. comprised by said plurality of pairs of differently 
polarized light beams. \ 

^1. The liquid-crystal indicating element according to claim 60, characterized in that at 
least one birefringent layer is implementeiJ in the form of a plurality of volume or phase 
lenses. \ 

62. The liquid-crystal indicating element accordmg to claim 60, characterized in that the 
focusing optical element is implemented in the form of a zone plate. 

63. The liquid-crystal indicating element according tosclaim 62, characterized in that the 
zone plate is implemented in the form of an amplitude zone plate, even zones of which 
comprise at least one birefringent anisotropically absorbing layer adjacent to at least 
one optically isotropic layer, and the odd zones are made of the optically isotropic 
material. \ 

64. The liquid-crystal indicating element according to claim 62, characterized in that the 
zone plate is implemented in the form of a phase zone plate, at leasKone refraction 



94 



inHex of which phase zone plate changing along at least one of directions according to a 
cermin rule, including in a non-monotonic manner. 

65. ThAiiquid-crystal indicating element according to claim 60, characterized in that the 
meansXfor changing polarization comprises a sectioned translucent birefringent 
anisotrooically absorbing layer having at least one refraction index that grows as the 
polarizedXight wavelength increases. 

66. The liquid-crystal indicating element according to any one of claims 60-65, 
characterizecKin that the means for changing polarization is implemented in the form of 
a sectioned translucent half-wave birefringent plate or layer having sections disposed in 
focuses or outsid^ focuses of the focusing optical elements. 

67. The liquid-crystlal indicating element according to any one of claims 60-65, 
characterized in that me means for changing polarization is implemented in the form of 
a sectioned translucent>birefringent plate having sections in the form of quarter-wave 
plates disposed outside focuses of the focusing optical elements, and sections in the 
form of plates detemiining \ phase difference between the ordinary and extraordinary 
rays, which phase difference differs by n from thg phase difference determined by said 
sections in the form of quarter-wave plates disposed in focuses of the focusing optical 
elements. \ 

68. The liquid-crystal indicating element according to any one of claims 60-65, 
characterized in that the means for changmg polarization is implemented in the form of 
a sectioned translucent polymerized planar layer of a liquid crystal having the twist 
structure, with rotation of the optical axis of thesliquid crystal within thickness of said 
layer at angle of 90"*, with sections disposed inNfocuses or outside focuses of the 
focusing optical elements. \ 

69. The liquid-crystal indicating element according to\any one of claims 60-65, 
characterized in that the means for changing polarization is implemented in the form of 
sectioned translucent achromatic birefringent plate. \ 

70. A liquid-crystal indicating element, comprising a layer of a liqkid crystal disposed 
between a first and second plates, at least on one of which plate$^^ being disposed 
electrodes and a polarizer, characterized in that at least one polarizer is implemented in 
the form of at least one film or plate, whereon applied are means for converting the 
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incoming non-polarized light into a plurality of identical light beams, a polarizing 
meKns for dividing non-polarized light beams into polarized passing and reflected light 
beam\ having different polarizations, which polarizing means has at least one 
birefringent anisotropically absorbing layer having at least one refraction index that 
grows as\he polarized light wavelength increases, or a birefringent layer having the 
constant, actoss the layer thickness, directions of the optical axes that change across the 
layer thickness according to a certain rule, and means for changing polarization and 
direction of the\ight beams reflected from the polarizing means. 

71. The Iiquid-crys\al indicating element according to claim 70, characterized in that the 
means for changing polarization and direction of the reflected light beams has a 
sectioned metallic mirror 

72. The liquid-crystal indicating element according to any one of claims 70-71, 
characterized in that the^ polarizing means comprises at least one birefringent 
anisotropically absorbing layer or birefringent layer having the constant, across the layer 
thickness, directions of the optrcal axes, and comprising a quarter-wave plate upstream 
of the sectioned metallic mirror. \ 

73. The liquid-crystal indicating elfement according to any one of claims 70-71, 
characterized in comprising at least oneslayer of cholesteric liquid crystal as at least one 
birefringent layer having directions of tfte optical axes that change across the layer 
thickness according to a certain rule. \ 

74. The liquid-crystal indicating element accordW to claims 73, characterized in that at 
least one layer of a cholesteric liquid crystal is irWe of a polymer cholesteric liquid 
crystal. \ 

75. The liquid-crystal indicating element according to\any one of claims 73-74, 
characterized in that at least one layer of a cholesteric liquid crystal has, across the 
thickness, a gradient of the cholesteric spiral pitch and, as the re^xlt, has the spectrum 
width of the light selective reflection band of not less than 100 nm. \. 

76. The liquid-crystal indicating element according to claim 73, characterized in 
comprising at least three layers of cholesteric liquid crystals having the light selective 
reflection bands in three different spectrum ranges. \ 
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77. The liquid crystal indicating element according to any one of claims 70-71, 
characterized in that the means for converting the incoming non-polarized light is 
implemented in the form of a system of microlenses or microprisms focusing the light 
beams coming out of them in the direction towards the interior of the polarizer. 

78. The liqxiid-crystal indicating element according to claim 77, characterized in that the 
system o^nicrolenses is implemented in the form of positive cylindrical microlenses 
that compleiely cover the surface of the polarizer. 

79. The liquid-crystal indicatiiig element according to claim 71, characterized in that on 
a first surface oiSa film or plate the poliirizer comprises a system of microlenses and a 
sectioned metallic Virror optically registered with said system of microlenses, and on a 
second surface of a ii\m or plate it comprises at least one layer of a cholesteric liquid 
crystal. \ 

80. The liquid-crystal indicating element according to claim 71, characterized in that on 
the first surface of a film or p^ate the polarizer comprises a system of microlenses, a 
sectioned metallic mirror opticartv registered with said system of microlenses, and a 
quarter-wave plate, and on the second surface it comprises at least one birefringent 
anisotropically absorbing layer or birefrin^nt layer having the constant, across the layer 
thickness, directions of the optical axes. \ 

81. The liquid-crystal indicating element accorohig to claim 71, characterized in that on 
the first surface of a film or plate the polarizer emprises a sectioned metallic mirror, 
and on the second surface of a film or plate sequentially applied are a system of 
microlenses optically registered with sections of the miWallic mirror, and at least one 
layer of a cholesteric liquid crystal. \ 

82. The liquid-crystal indicating element according to claim TL characterized in that on 
the first surface of a film or plate the polarizer comprises a sectioned metallic mirror 
and a quarter-wave plate, and on the second surface of a film or plate sequentially 
applied are a system of microlenses optically registered with sections of the metallic 
mirror, and at least one birefringent anisotropically absorbing layer or birefringent layer 
having the constant, across the layer thickness, directions of the optical axeSy^ 

83. The liquid-crystal indicating element according to claim 71, characterizedVi that the 
polarizer comprises at least two laminated films or plates, on the external surftce of a 
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first film or plate applied is a first system of microlenses, on the internal surface of a 
firstyor second film or plate applied is a sectioned metallic mirror, and on the external 
surfao^e of the second film or plate additionally applied are a second system of 
microlanses optically registered with sections of the metallic mirror ^and with the first 
system o!f microlenses, and at least one layer of a cholesteric liquid crystal. 

84. The liqufd-crystal indicating element according to claim 71, characterized in that the 
polarizer comnrises at least two laminated films or plates, on the external surface of the 
first film or plate applied is ^e first system of microlenses, on the internal surface of 
the first or seconoyfilm or plate applied are a sectioned metallic mirror and a quarter- 
wave plate, on the ex^mal surface of the second film or plate additionally applied are a 
second system of miciWenses optically registered with sections of the metallic mirror 
and with the first systernSof microlenses, and at least one birefringent anisotropically 
absorbing layer or birefringent layer having the constant, across the layer thickness, 
directions of the optical axes. \ 

85. The liquid-crystal indicating element according to claim 71, characterized in that the 
polarizer comprises at least two laminated tllms or plates, on the external surface of a 
first film or plate applied is a system of microprisms, on the internal surface of the first 
or second film or plate applied is a sectroned metallic mirror optically registered with 
the system of microprisms, on the external sVirface of the second film or plate applied is 

* One layer of a cholesteric liquid crystal. \ 

86. The liquid-crystal indicating element accordinVto claim 71, characterized in that the 
polarizer comprises at least two laminated films or pates, on the external surface of the 
first film or plate applied is a system of microprisms, ok the internal surface of the first 
film or plate sequentially applied are a sectioned metallW mirror optically registered 
with the system of microprisms, a quarter-wave plate, on »(e external surface of the 
second film or plate applied is at least one birefringent anisotr^ically absorbing layer 
or birefringent layer having the constant, across the layer thickn^s, directions of the 
optical axes. \ 

87. The liquid-crystal indicating element according to any one of claimss60-65, 70, 71, 
80, 82, 84, 86, characterized in that at least one polarizer comprises \t least one 
birefringent anisotropically absorbing layer having at least one refraction index that is 
directly proportional to the pK)larized light wavelength. \ 
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So. The liquid-crystal indicating element according to any one of claims 60-65, 70, 71, 
8;0, 82, 84, 86, characterized in that at least one birefringent anisotropically absorbing 
layer of at least one polarizer has the thickness whereat realized is the interference 
extr^mium at output of the polarizer at least for one light linearly- polarized component. 

89. The^quid-crystal indicating element according to claim 88, characterized in that 
thickness, of at least one birefringent anisotropically absorbing layer satisfies the 
condition obtaining, at output of the polarizer, the interference minimum for one 
linearly-polarized light component and the interference maximum for the other 
orthogonal linearly-polarized light component. 

90. The liquid-crys^I indicating element according to any one of claims 60-65, 70, 71, 
80, 82, 84, 86 characterized in that at least one polarizer comprises at least two layers, 
of which layers at least one of them is the birefringent anisotropically absorbing layer, 
and the other is the optiWlly isotropic layer, whose refraction index coincides with, or 
maximally proximate to onte of indices of the birefringent layer. 

91. The liquid-crystal indicatir^ element according to any one of claims 60-65, 70, 71, 
80, 82, 84, 86, characterized >n that at least one polarizer comprises at least two 
birefringent layers, of which layer\at least one of them is the anisotropically absorbing 
layer, one refraction index of whicnylayer coincides with, or maximally proximate to 
one of indices of the birefringent la^er, and the second refraction indices of the 
birefringent layer and birefringent anisotropically absorbing layer differ from one 
another. \. 

92. The liquid-crystal indicating element accoroing to any one of claims 49-51, 60-65, 

70, 71, 80, 82, 84, 86, characterized in that aX least one of the polarizers further 
comprises an orienting layer formed of non-organk; materials, or on the basis of 
polymer materials. \ 

93. The liquid-crystal indicating element according to any onXof claims 49-51, 60-65, 70, 

71, 80, 82, 84, 86, characterized in that at least one birefringent anisotropically 
absorbing layer of at least one polarizer is formed: \ 

• of at least one organic salt of a dichroic anionic dye having general fomiula: 
{Chromogene} - (XO'M^)„, where Chromogene is a dye chromophore sWem; X = CO, 
SO2, OSO2, OPO(O M^; M = EIR NH2; RR'R NH; RR R 'R^N; RR'R^^^pVhen R, R\ 




^ \ R-^ = CH3, CIC2H4., C2H5, C3H7, C4H9, QH5CH2, substituted phenyl or heteroaryl; 
YH-{CH2-CH2YVCH2CH2, Y =0, or NH, m=K)-5; N-alkylpyridinium cation, N- 
alkylchinolinium cation, N-alkylimidazolinium cation, N-alkylthiazolinium cation, etc.; n 
= l-7\ 

• or oKat least one asymmetric mixed salt of a dichroic anionic dye with different cations 
of genWal formula: 

(Mi^,OX'V[M/OX'-(CH2)p-ZHg{C^ 

where: \ ' 

Chromogene i\a dye chromore system; Z =S02NH, SO2, COhfH, CO, O, S, NH, CH2; p 
1 - 10; f = 0-9; g\ 0-9; n = 0-9, m = 0-9, n+f = MO: m+g = 1-10; X, X^ - CO, SO,, OSO,, 
PO(0"M"^); M MiM, Mi = H; non-organic cation of the following type: NH4, Li, Na, K, 
Cs, Mg, Ca, Ba, Fe, Co, etc.; organic cation of the following type: RHN3, RR NH2, 
RR^R hJH; RR^R"R*NVRR R^^R*P, where R,R\ R \ R* = alkyl or substituted alkyl of 
the following type: CH3 Cl^.H^, HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, substituted phenyl 
or heteroaryl, YH-(CH2-CH2m-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation 
of the following type N-alkylpyridinium, N-alkylchinolinium, N-alkylimidazolinium, N- 
alkythiazolinium etc; \ 

♦ or of at least one associate of a dicbroic anionic dye with surface-active cation and/or 
amphoteric surfactant of general formiH^: 

(M^OX^-)„[M^O'X'-(CH2)p-Z-]g {ChroirWene} [-Z-(CH2)p-XOSUR]f (XO'SUR)n, 
where \ 

Chromogene is a dye chrotnophore system; Z=SO^NH, SO2, CONH, CO, O, S, NH, CH2; 
p = I - 10; f = 0-4; g =0-9; n = 0-4, m = 0-9, n+f =V4; m+g = 0-10; X, X' = CO, SO,, 
OSO2, PO(O'M^); M = H; non-organic cation of the foHpwing type: NH,, Li, Na, K, Cs, 
Mg, Ca, Ba, Fe, Ni, Co, etc.; organic cation of the foHowing type: RHN3, RR'NH2, 
RR R' NH; RR R"R*N; RR'R"'R*P, where R,R\ R R* =\lkyl or substituted alkyl of 
the following type: CH3 CIC2H4, HOC2H4, C2H5 - C10H21, CgHsO^, substituted phenyl or 
heteroaryl, YH-(CH2-CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heW)aromatic cation of 
the following type N-alkylpyridinium, N-alkylchinolinium, N-alkylinsndazolinium, N- 
alkylthiazolinium, etc.; K'SUR^ SUR = KSUR", K'SUR", AmSUR, wher^KSUR"" and 
K'SUR* are surface-active cations, AmSUR is amphoteric surfactant; \ 
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\ or of at least one associate of a dichroic cationic dye with a surface-active anion and/or 

lan amphoteric surface-active dye of general formula: 
(M^O X-)„, [M^O"X'-(CH2)p-Z-|g {Chromogene^} SUR, where Chromogene is a dye 
chromV)hore system; Z =S02NH, SO., CONH, CO, O, S, NH, CH2; p = 1-10; g = 0 -1; m 
= 0-1; rfVrHg=l; X = CO, SO2, OSO2, PO(O M^; M = H; non-organic cation of the 
following Vp^* NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co, etc.; organic cation of the 
following ty^: RNH3 RR^NH2; RR'R 'NH; RR R R*N; RR'R^^R*P, where R, R\ R^\ 
R* = alkyl o\ substituted alkyP of the following type: CH3, CIC2H4, HOC2H4, C2H5 - 
C10H21, C6H5CHV substituted phenyl or heteroaryl, YH-(CH2-CH2Y)k-CH2CH2, Y = O, or 
NH, k = 0-10; tteteroaromatic cation of the following type: N-alkylpyridinium, N- 
alkylchinolinium, N-aJkylimidazolinium, N-alkylthiazolinium, etc.; KSUR^ (surface-active 
cation), SUR = ASUKy AmSUR, where: ASLTR' is surface active cation, AmSUR is 
amphoteric surfactant; \^ 

• or at least of one associateVof a dichroic cationic dye with a surface-active cation and/or 
amphoteric surfactant of genei;al formula: 

{Chromogene}-[Z-(CH2)p - X'N^ R" SUR)^ where Chromogene is a dye 
chromophore system; Z - SO2NH, SOv^ CONH, CO, O, S, NH, CH.; p = 1-10; X = N, P; 
R, R\ R^ ' = alkyl or substituted alkyl of \e following type: CH3, CIC2H4, HOC2H4, C2H5, 
C3H7, SUR =ASUR', AmSUR, where: AS^" is a surface-active anion, AmSUR is an 
amphoteric surfactant; n = 1-4; \ 

• or of at least one water-insoluble dichroic dyeSand/or a pigment that do not contain 
ionogenic or hydrophilic groups; \ 

• or of at least one low-molecular thermotropic liquid-crvstal substance being a dichroic 
dye or containing, as a component, a liquid-crystal andW a dichroic dye other than 
liquid-crystal dye and vitrified in this or other manner, for ex^ple after application of 
a layer by curing using ultraviolet radiation; \ 

• or of at least on polymer material other than liquid-crystal one, with a\controlled degree 
of hydrophilicity, dyed with a dichroic dye and/or an iodine compounds; \ 

or of at least one polymer thermoptropic liquid-crystal and/or non-IiqW crystal 
substance comprising solved in mass and/or chemically bonded with a polym^chain 
dichroic dyes; \^ 
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or at least of one dichroic dye capable of forming a lydtropic liquid-crystal phase; 

• \or at least of one dichroic dye of the polymer structure; 

• Ar at least of one water-soluble organic dye capable of forming a stable lyotropic liquid- 
cn(Stal phase of general formula {Chromogene} XSOjM)„, where Chromogene is a dye 
chro^ophore system; M - H\ a non-organic cation: and having thickness not less than 
0.1 mc 

• or of theft mixes. 

94. The liquioKrrystal indicating, element according to claim 93, characterized in that at 
least one dicntoic dye or pigment is selected from a series of dyes capable of forming a 
lyotropic liquicKcrystal phase, or of a series of dyes capable of forming a stable 
lyotropic liquid-ciVstal phase; or of a series of luminescent dyes; or of the direct dye 
class; or of the active\dye class; or of the acid dye class; or of the series of sulfo-acids of 
polycyclic dyes; or of\he type of polymethyne, cyaninic, hemicyaninic dyes; or of the 
type of arylcarbonic dyek or of the type of heterocyclyc derivatives of di- and triaryl 
methanes, or thiopyraninic, \yroninic, acrydinic, oxazininic, thiazinic, xanthenic, azinic 
dyes; or of the series of vat dyes; or of the series* of dispersed dyes; or of the series of 
anthraquinonic dyes; or of the series of indigoid dyes; or of the series of mono- or 
polyazocompounds; or of the series of perinonic dyes; or of the series of polycyclic 
compounds; or of the series of heteroWclic derivatives of anthrone; or of the series of 
metal complex compounds; or of the serms of aroru^jtic heterocyclic compounds or their 
mixes. 



95. The liquid crystal indicating element accordingVk) any one of claims 49-51, 60-65, 
70, 71, 80, 82, 84, 86, characterized in that at leasPone birefringent aniso tropically 
absorbing layer of at least one polarizer further comprises a modifier, in capacity of 
which modifier used are hydrophilic or hydrophobic polymers of different types, 
including liquid crystalline, silicon-organic polymers; and/or plastK^izers and varnishes, 
including silicon-organic and/or non-ionogenic surfactants. 




